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INC: TWO STEP PACKING STRATEGY FOR HIGH QUALITY PART PRODUCTION

Two Step Packing Strategy for High Quality Part Protection

Abstract: A two-step nesting method allows parts requiring higher dimensional accuracy
to be fabricated in areas of a build bucket capable of achieving that accuracy and lesscritical parts to be fabricated in the other areas.
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This disclosure relates to the field of additive manufacturing.
A technique is disclosed that automatically causes parts requiring higher dimensional
accuracy to be fabricated in areas of a build bucket capable of achieving that accuracy.
Some additive manufacturing systems form 3D parts on a build bed in a build bucket
from powdered material. A nesting process determines how and where in the build
bucket particular parts will be fabricated. In some systems, however, the dimensional
accuracy of fabricated parts is better for parts that are formed in some areas of the build
bucket than in other areas of the bucket. Some of the parts to be fabricated may have
higher dimensional accuracy requirements than other parts. In order to ensure that these
parts are fabricated to the tolerances required may require the part placement operation to
be performed manually, overriding the nesting process.
One powdered material, for example, used in additive manufacturing is Polypropylene
("PP"). PP is a semi-crystalline material with a glass transition temperature of
approximately minus 10 degrees C. This means that even when cooled to a temperature
where they can be extracted from the build unit, the amorphous section of the polymer is
still able to “move.” This, in conjunction with a slow crystallization rate, means the part
is able to be molded for a longer period of time than other materials. This results in
poorer tolerances for PP in both dimensional accuracy and linearity. In addition, parts
made using PP can be susceptible to warpage. Warpage is a special dimensional defect
that appears during cooling when a part shrinks non-homogenously resulting in a bent or
twisted product as crystallization causes contractions. The magnitude of this contraction
or shrinkage depends a lot on the cooling speed, and in some materials like PP, this
dependency is significant. In some systems, parts are less susceptible to warpage and
dimensional inaccuracy when placed in certain portions of the build bucket, such as the
middle of the interior. The slower cooling rate in this area allows for homogeneous
cooling and crystallization, and the more dimensionally accurate the parts will be. The
cooling rate can be affected by certain fabrication parameters utilized in higher-quality
areas. For example, by placing a greater amount of powder layers at the top and bottom
of the print bucket in these areas, the corresponding parts will have a longer time to cool
and hence will crystallize more homogeneously.
According to the present disclosure, and as understood with reference to the Figure, a
high-quality area of the build bucket is identified, and the nesting process begins by
placing the high accuracy parts in that area. The remaining parts are subsequently placed
in the remaining space.
The disclosed nesting method 10 allows users to first specify, at 20, which parts require
higher accuracy. The method then places, at 30, the specified parts in the high-accuracy
zone(s). In other words, it nests the print bucket in such a manner that the high-accuracy
parts will be fabricated in the portion(s) of the build bucket that capable of producing
high-accuracy parts. For example, this may be, for PP in some systems, the middle of the
bucket in both the XY and the Z directions (e.g. an "inner zone" of the bucket). At 40,
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the remaining (i.e. less critical) parts are then placed (packed) in the remaining space (e.g.
an "outer zone") in order to utilize the full print bucket.
The high-quality area(s) or zone(s) of the system may be defined per the build material,
as illustrated here. In other scenarios, however, these area(s) may be defined in other
ways. For example, they may be tuned to the characteristics of the particular additive
manufacturing system, or to the characteristics of the particular parts to be fabricated.
The disclosed technique advantageously improves customer satisfaction with fabricated
parts by allowing the high accuracy required of specified parts to be achieved. It allows
customers to mix parts within the build bucket and utilize the full print bucket for
printing.

Disclosed by Pol Fornos, Gabi Newman, Ali Emamjomeh, and Mercedes
Blanco, HP Inc.
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Start

20
Specify the parts that require high dimensional accuracy

30
Place the specified parts in the high-accuracy zone(s)

40
Place the remaining parts in the remaining zone(s)

End
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